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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
type .liquid crystal display device which can increase 
auxiliary capacity without increasing auxiliary capacity 
area. 

formeUjs covered with rubber-based resist, and an L " ' / 

anode oxidizing process is carried out. Then the rubber- 
based resist is peeled and an anode oxide film 20 is 
formed only on the gate electrode 12; and a gate 
insulating film 13 is fomned on the anode oxide film 20 
and auxiliary capacity wire 4, a transparent conductive 

film 19 as a pixel electrode is formed, and a contact hole 7 is formed on the auxiliary capacity 
wire 4, thereby manufacturing the active matrix type liquid crystal display device. 



SOlDujION: A gate electrode 12 and an auxiliary , * i ^ ' V ' ? ! 

capacity wire 4 formed almost in parallel to a gate wire 

are formed>of anodeoxidizable metal, only the part where f=^^^y7==^^=^ 

f- y V — U — ^ f ^ I 

the auxiliary capacity of the auxiliary capacity wire 4 is ' / i ii \ u /■ 
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imk^m y'-h«ffil2fcJ:t^y'-M^3fc{J 
2fe:c7);^|©fliBgfl:ffi2 0^J^fi!cL. mffiSHtK2 0iJj: 
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Sit, y^y^/sg^S-MllH-S^afflillStJit^x 

yw&tmmx&h<^yim)i Lxm\^htimmmm 

^^iiX\.^hT^T-'(^^V*}^xmSu^^Wiziy 

?tt. sx>f y^yym^f-ii^mt^mm.ii^xfx 
A v^ym^^iiz'f-mmmkthw^mdfiiix 

n=f^ Y yw&tw^^tikr^'r <r^v^J9x 

ma^&i^iiz^wimmifimwL^ix. 

1 izwrnr^T- ^ h 'J ^xmrn^^r^, 
imimA ] x^ y^y'/m^Hf^ V 'J ^xmzm^ 

>f ^"f-yifm^T-m^^mkfhm^mdf^ti 

^iim^hiio^zm^^ix. Ux^ '/i-yi^^izx 



k. 

■thr^^ri^-^y u ^xmm^i^ff^immi. 

[00011 

10 \mim-^hmi'im^i^muriy\i:x.-9.T-v 

[0002] 

20 ^tL-CSHh^yvX:? (TFT) ^-^hT^^^ 

r^hvif xmm^^mifi^nLb^':,x\.^h, 
[0003]$ ^>fc. i&fm:m)jmzm-i>wmi>^ 

[0 0 04] r^'x-frvhU^XSJSS^ 
ilSO-0itLT. 07fe:TFTS:ffl»,^-cmL:t}aa 

30 [00051 HTtiq^-ridfc:, T^'x-f:/vhy^:^ 
«fc:;^>f -/^v^^^T*STFT2tiJ:tfMI»S:Ml 

<7)7^K&Thiy-hmm^zmmix. ^z^xij^ 

ltS^i^fcJ:o-CTFT2*5iaft$*l&. <i^ffi«-c* 
S y-XE« 5 J4T F T 2 <Ofi#«tt-C*S V-X^ffi 
izW^^tl. b'T^rmWA^lSitS. TFT2C0KV 

>f >^ku±B*Bffi eaxvmpmm. i <7)-^r<ojg^ 

[0 00 61 08 tlM^^J-WBSH. 09KTFT2 

T'«i^^*e»tt<oa«i i<o±fe:, ^mmm^ 
mzxy- bsffi 1 2 j:t/fflajs«s«4 mm- 

[0007] -eLT. y-htmms.^wmi 
4, ^-^^^pfitasi 5. ^/-xaxx^Yv^ymmh 

tiha* -SiSl6, V~XWSi5k.^j:hlTOiph 

50 ^j:hmm''m27t^!mni:mmm'^h. 
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[00 081 -eLT, ^<^±tzmmimmi 8im& 

fztb. y-hSta3fcJ:l^y-xia85fc:*rLTBS€ 

[ 0 0 0 9 1 ii&ffiS8fl«2 0 15 itf y- Mfesas 1 3 i& 
n-Lx. wmmmi4b i To*»<j>^rssi«^^2 

[0 0 1 01 iJcfc, ay^J'i' h*-;P7{ir-''"«-i&t 
[00111 

[ira*5S¥g^t<J:3tt-SilS] Ld^L'Srj^'^,, »IBP 

wmmmiiz^ < t h^ifiht . wm&imi: 

ffil85t®^«IS2 7i:tO011*«/jN3<^O. y-X 
5 1 ^^SK 2 7 1 OStia*&t J: STfi*«lfct 

[ 0 0 1 2 1 t/c, wmmmAMmMb lx t,« 

tgLTV^SOT. liili&$ftiii%-Ci>S«i»$«!ll4^ 

[ 0 0 1 3 1 ±ffiTfiHBL)t J: 5 

Sr:*:^ < Lt«^. I^aifc:ajft^«iiil« <bi>& 
[00141 ±MSmAi:mm-tttzif>iz^j: 

[00151 

mm^^mmtfx^ ^^ym^^z^-^fm^ 

ti. m.x>( •yi-y^m'f-izxmmm^mi^ithri^ 
y-^r^h^j 9xmeiii^F^tzi}\,^x . iss^s. 
mizmm&ikm^m^^ii. wmmMco^iziimm 
mmmi:it^-ms^mm&^tix\>^i>zti: 

[00161 ^fmi. x>( y-f-yym'f^'7h 
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vi':^mzmfS.^ti. -/i-yym^f-^meh-hn 
m».^xx/:x^ yi-y'fn=i-iiz'f-m'^i:mkth 

i-yym'f-. ^mM. m^m.<r>m\z. mmmk 
m&^ti. mmmmmmj»m(^±izm&i^ti. m 
mimim<^y^i^hii-^~>uiit-Lx. x^t^i-y 
i^^vu^ym&tmmmkbffys^t Lxm\>^t> 
titmmmim^^h.x\>^hTi''r4:f'?ho^^xmi 
^^mtzti\^x. am^mmizmmmmjs. 
10 $ti. mmmiSi<o±uimssmtmi:it^-m 
wmmm&^ii. wmma/'msimmm^xiis 
mmwrnb . mmmmj&b <mtm.^tit c: t 
imibth, 

[0 0 1 7 1 ifc, *i6Wtt. x^ y^yym=Hf^Y 
')^xmzm&^ix. mx^ •yi-y^m'iFirmm-tm 
&u&)5Xx/x-( y^yi^m^FiZT-is^m^iim^-ri 
m^mifi'^ti^tiM^hXoizm&^ti. mmmm 
ifix^ y^yi^ni^Yi'^y%mbim^it/ir^T 
-f Mj ifxmm^^^mizis\^x. ms^^m 
20 iz^msiimm&^ti. wsmsBm.<r>±tziimsik 

mm^m^xwimmmb. mammms&b 
(TMxm&^titzbimb-tt, 

[00181 tt:. *l6HBii. x-f y^y^f^m'Hfi-rh 

v^x^izm^^ti. Wix>( -yi-y^rm^mm-hM 
aa^fcit/x-f y^yymf-\,z^-mmimtt 
mmm^iti^tv^'tt J: 3 fizm^^ti. mx^ y 

- i-yym'fizxmsmmim»^tii>T^'r^'f^h*j 
^xmrn^B^^nsmmtzii^^x. teMHts«o 

30 ±iz^mmi5xuw!smam&immk{t^m^j:itm 

mb. m^mmaxvmimfmwmimw^it 

m*.t:mfs.-rtm^mr>x\>^& rf^^^i^ i^x h s-iw 
m-hxub. mmmtmaxr/mmmmmi 
(ommM.mm-hmffii.^z. msmwamm- 
izbimmb-rh. 

[ 0 0 1 9 u:iT. ±E«jSfcJ: hmimmrt. 
40 [00201 :^^mth?>y-hmmiz<r>;ff.fSimtm 

- hmma xx/wmMmnzmmtm^imthm 

■Th^ibtl^X^^. 

[00211 m-^x. ^mnff)T97-^ r-? v u ^xm 

i6i±-ts<^'c. mmmm^±^ < b hmm<^ 

10022] tti. «mmsmi±t<bi>mm 
50 \.xoT.v-xs&bmmmb<nfsmtfi±tf<T^.v 
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10 0 241 y-xsat^'-hStt. wms. 

W^bffy^mi'S^WS.mmf^'^hh.Xx^htzih. 'J 

hlfiX'th. 
[0025] 

»t s r T :^ V h y ^' xmss^s^Sco i M*<^) a 

[OO26]03tiJ;tfll2fc:J:O, HiSJgSlfcfcJt 20 
[00271 i-f. 03 (a) tC^^idfc. 

3. y-h«fiil2fcJ:lXfflJl&«MiIli4tt|gffi8'lb^ 
IB^:^. 0li;K. Ta. AU Ti. Nb. Zr. H - 

fiA 1 ^fflV^rWS 3 0 0 n mgSCm 
[00 281 <XtC, 03 (b) (c^-rJ:dt> Sv^fflm 

fflv^T. «il»§«S4S4<olsmkS!Si&tTi7'5:v^3:^ 

viti-}V7<r)T^htzhmt^^^i^-->^Lxm 

A<rm^mm<r>wm:.x9[-m>h(m^i:Kii^m 
m {^^m) ic'o\,^xhmmizmr>xi>*^th^j:\'\ 40 
[ 0 0 2 9 1 cici-c. wmizxo-y- hSj&B . y- 
hw& 1 2 . «iii»$5Stt4 ^RBsgHk-ts. m&m 

[00301 »:tc. 03 (c) {CflrTidt. 

fsmn^mi-h t . zsj^^vvx h 3 0 irnjarr & . 
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nJSW<offliIft?giaiS4iJj:lfy-hSffil 2(c:MS 
^2 0*<m§iT.6. 

[00311 <iwaT*)5y-xim5 y- hiais 
3, mmmmA)z<nii&mmm!m2Qifm, 

[00321 ij^t. 03 (d) tc^-fi^t:, i©flae^ 
B2 o^j:t;iiiiiift$fii»84<o±{=, y-httttRi 3 

0<i.tfSiNx^fflV^T3OOninCOW${c8ra-t 
S. y-htt«ISl3fcLT, SiNx^MflSlftJail- 
t:<>. SiOz . Ta2 O5. Al2 O3 . Ti02 . 

Y2 03 m<r>wm%i'm^h^hifx%h. 
[003 31 -!-<7)^.02{:^-rj:3fc. ^mwm\A 

?r C V D i 0 r ;^ S i 5 0 n m 

msLVk, act. ^-^^^/pfi^isi&sis n4 s^ab 

V^T3 0 0nmJ^«L!t. iJCfc. y-;^ • YV^>W& 
S i ® 1 6 ^ 5 0 nin»«Lfc. 

[00341 y-xsa5&fiij£-rsiTo*»ii>^rss 

B^mil2 7$:100ninmL, ^^.t-f^Oifc:^ 
«17S:Ta. A 1 . T i . N i . Mo. Nb. Z 
r. Hf. Cr. Cu^J|Ui*fc«. ^Ji^RtSilf 

-S^-Cm-rS . HJtogS 1 a •kWi\^X 3 0 0 n 

tli. y-xiagSJi^SBl 7k lTO*>^»55rS3»iH 

^SIg2 7kco2B18jttLy;:. i<7)fl|fi£fc:-r-S.rkt 

J: 0 , y-xiss 5 ^fflis^s^as 1 7 co-astijgio 

X*{pi)ofckLTt>. SH^®S2 7(cJ:oTm^ 

[0 03 51 \TOis^t>iihwm^2i^wmm. 

WSkA)^(rmzWm%.\ (Cs) SrmrSkRi^ 

B««fii6 ktogf^k LTffl^^fc. 
[0 0361 ^rtJ. HitJgffil-CJi, «a>«*l (C 
sXojgjS^. ITO*»/?,^rSSB^mi2 7fc*|ltt§ 
Mi2Sl4-C-LTV^|,*5. «IB!j^aE»4Ji3e3tlStt-C 
t>»|gUTV^&<0-C. ^^miS2 7t4^t^<Tt, 

[ 0 0 3 7 1 $^>t, «ISt6JiKl 8fc LTJg^Kttwr 
:7 y^PSIli^Xty^at ioT 3//mC7)|gff-c?efig 

S*U, T;l^*ytt<^»ffifc:J:-5T«yitfc. iittcJ: 

v'i-y^^K. a^eSISl85:Kji-ri.n>:^^'b* 
-;U7S:m-r&. 

[0 0 381 i/^. HMggjBlTffll^^eillgJiffitJiBiiT 
STfeJPISrilrrc: i: tc J: oT^-ftrs t & . 
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[0039] mz. mmmet^^mmmmi 9 

ITOS:fflV^•C5 0~5 0 0nm<0K^T'^g*L 
[0 0 4 0]±ffi(7^^rftfcJ:i9. Ti'T^y-^hV 

[0041]^'- hm^axx/wmsmiz^mm. 
Tii. :m^tixx/mmt i>-y-hmmi 3«s i lo 

-^'tt 1 0 0%<Oy-< y-Qhh. 

3 0 0 n in<Oi&^. *fi[tS«S^ 0 iOWft^acS 

[00431 iJt, y-h«ffitLTAlSrfflV^5fc, 20 
-et^iaSiUSiiAlz 03 -ClbO. -ecDlSWEI^ 
3 0 0 nm<r>^^ OollKj^itcSL 

•c. (s!5R0!ii^ 1 0 o%fc-r4 1 . immt\m{mm 

^:'3co«ilft^4ttl6 2%fc=5:'). *ffiffiaS:tO<^ 
iftS436^:Wit:|id±-r S i t ifht-h . 
[0044] e¥oT. ^fMHcOT^x^T-^hU^xa 

(^mm^mfhzb^j:<. mmm<^niiMim^m 

Hrt t-rs UbiM^iz^j: 0 . ^ummmizX OB 30 

[0045] *l81!>««ta«2::*;#<kl.jg®*«^: 
vv7)t\ V-XE«l5fcSIB«miS2 7i:OSig*»*:*:^ 
<T#. y-Xffi«l5i:^J?reR2 7k<0iaTlS»fc: 

[0 04 6] wmM.mm4immibLxi>m 
i&ix\^t<o-c. m9msm^:±^<btmm^^ 
<oT. mMbLxcnimi,±^<^hmii^x<. m 
amco\ii±i>zm-x'^i. 40 
[0 04 71 a/::. y-xiisty-MSS. liW^a 

[0 04 81 t*:. *f«BH, Cs On Gatefll 

JtOjSB^B^^g-CtHKt I. ^ k *«-C^ S , 

[00491 (mimm2 ) ^ijonsaagsii: lt. mts 

fHSSSIBt**>Slli»g®2t:ov^-CilHW-S. 50 
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[00501 04 tc. |l8»gffii2fc:tJft&r^'X'fyv 

h u i^xmmm^m 1 B3i<7)^ffi«i£. a 5 
1 2. *iijftgag5S4<oiifliiKb3!!iacoieJ*^. 

[00511 @3tJj:lf05fcJ:*), IISteB®2fc:tJJt 

[00521 tr. ms (a) izm-xotz. 

»tt<^)S«l l±ic^a!«lT*sy-M!»3tJj:t^ 
^MT-S) S hS«S 1 2 . y- MliS 3 k JiOT 
frt^rl, J: ^ tfflJft§»iiSS4 . y- hiSS 

3 . h«S 1 2 tJ J:tX«l»§«ilti4 (iSfiilMbiT 

ig^:^. iHUi. Ta. Al, Ti, Nb, Zr, H 

^mmi:Tmb v. ^<r>±iz±§immtmm^ 
mi)^(>^xhmmmx'f>i>. iiifi0®2T«Ta4^ 

(iA 1 S-fflV^TJiS 3 0 0 nmmSHzm^lfz, 
[005 31 iJjt, S3 (b) iZ^XoiZ, SV>SB« 

fflv^T. «i»?gfiii;^4<oii«iKfl:jpi^ffi?^rv^a5^)' 
3. w»mm!JSi4</)mmi!^<mmizx}mi>-i^<o 

[00 541 «»?a[fc:<k0y-M2ia3. y- 

hmm 1 2 . iiiib$ftssi4 sriesnflrrs . id»g® 

[ 0 0 5 5 1 iJctC. 03 (c) (C^idtC. mSlHt 
i!PI*^T-t4 k . rf A^OW j^'X h 3 0 SrHSTtS . 

p§mb)i&ai&fTdc:k(cj:o. wmasmAmef) 
^m.mAttm<7)^mw^immmivriz. 

ij'fbiS2o*ggis$ni.. 

[00561 m^miThhv-xwms b f- vwk 
3, wmMss.Ab<rs$Ms>,issmmsi2QifmL 

[oo57i<jcfc:. 03 (d) \izmxo\z^ wsmc 

IS2 0*5j:t/ffllBI!l^l:BS»4O±t. ^r'-Meigjgi3 
0«;cJfSiNx2:fflV^-C3OOnin<OJi$ta©t 
S. ^-'-h*e»lgl 3 k LT. S i Nx^g^iftJJW 
fct>. S i Oj , Taz O5. A I2 O3 . Ti Oi . 

Y2 03 mm.mi%jm^-fhzbifx^%h. 

[00581 ^<m.. 05fc:Srri3fc:. 
i&C VDt i S i 5 0 nm 

^^:f/l«115&Si3 N4 i&ffl 
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V^T3 0 0nin}g«L3t. iRfc, V-X ■ KWvmffi 
Si^ie^SOnmJgjftLy;:. 

[0059] y-xffiiasteit^smffie -^iSfig^s 

ITO*-f>:3r5^H^IK2 7S:l OOnmmt. $ 
4>K:-eo±fc^«l 7 5:Ta, A 1, T i . N i . M 
o. Nb, Zr. Hf . Cr. Cu^#a*yt 

a SrfflV^T 3 0 0 n rngStOM^Tm L . t'^^--^ 

y-i-t. mism2Tiiv-xmL5ii^Mi7 1 1 

[0 0 6 01 z(om^m^e'ci)hiToi)^^^6mi 

fc^istfflKjs*! (cs) imm-h. 
[0061] ±E«osji*ffit i 0. T^T-^r-^ h 0 

[0062]^'- hwmixxfwmmsi&tzfsmt 
sm^mvffymfmm±ffymm6iz^. me 

Nx5:m^T3 0 0nm<?5|gST}g^LTV^S. 06tt 

-^'tt 1 0 0%<05^ XC*S. 
[0 0 6 3] y-h«fiii:LTTa^fflV^S 

i:. immsifmtTai 05 -cfco. -ecoisffijgfli 

|||*t3 0 0 n mco%^. *fi[iiffllSfc "9 

LT. mmi: 1 0 o%fc-ri. fc . ^m\T\is^&jm 

i/cO<7)ailft§S(±13 2%t^O. 
[0 0641 tt:^ y-b«ffikLTAl$^fflV^Sfc, 
3 0 0 nmcOJ^. ^fitBSaayj: OOfflffij^itcW L 

ti<j(r>mmmiii6 2%b^j:*). s^mm^tt*)ff>m 

[0 0 6 51 %r>X. *fWB<0r^'x^7''7h'J^'XS 

iai±i- S<Otr. ai»S«iiiffl|i&;«c§ < b hmm<*j: 
[ 0 0 6 6 1 ^/c, ffil»S*1iSaS:;*;^ < b 

V y-xiaas bmmmsk2 7 b<r/mifi±% 
<x^. v-xwSi5bmmmsk27b<mm&\z 

[ 0 0 6 7 1 1^. mmwmA\imsRb ix i>ts 
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ff)x. mmb Lx<m^i>:k% <'i-hmifi^£< . la 
umnni-iizm-x'^h. 

[00681 v-xws^by-YW&. mmm. 

w^b<n^m:^mm.mMifi^hixx\.^ttiib. >j 

[0069] *3t, +5^14. Cs On Gatefll 

mcom^^^^xh^-tizbifiTt & . 

10 [00701 

imcm^} ^miX'hi>y-hmmiz<r>;^Wiimt 
mmm-hr^y-i y-? h u ^xmrnm^msi.. 
y- vrnkiiivw^mmmizmmm^mm-h 
mmiz^Lx. mmmt:*)(rmfm.i:-miiiz^ 

h-thZblfiXtt, 

[007 1]fi!oT. ^W^T9T4y^V*}i^xm 

i^mm%it*)ffymmmifimnz 

20 [ 0 0 7 2 1 t^t:, m&mmmi^^ < b t-mm 
v-xm&bmmssib(7)^mifi±^<x^. v 
-xmibmmb0ywmmzxi>:fiB:t:mf>i-zb 

[ 0 0 7 3 1 1^. isem^miimmb txi^vm 

Lx\>^h<7)T. wmmmmi:±^<biimiij^^\'^ 
X. mmbLxcommi>:k^<-r&i^i/'^<. ma 
mo\^±tzm-x^i>. 
- [ 0 0 7 4 1 ifc. v-xmsib y- hs«. wmm 
mLb<o^mmif^imi^xmmhtLX\,^?>f::ib. u 

b-»X%h. 
[0BB<7)fSm^riJiBBl 

[011 His^® 1 <r)r9^< r-7 Y y 

[021 mmm 1 «ot^' x -r b y ^'xsjss^ 

[031 y-h«ei 2. wmMmA<^mmm 

m<r>lMi:n:^Xht. 
40 [04] |ISI»®2cOT:?7^-fr-7hy:5'XS«tiHi^ 

^a<7) 1 mm^mmm^-mxhh . 
[0 5 1 iit»g}B2 (OT^'T ^ T--^ h y 

^Sco 1 M^<0 A - AlBrffiffi^J^ ^rraX'S) s . 

[06 1 mm^mimm.bmkmminwm-b(m^ 
i^yyyxhh, 

[071 rFT^m\''^XJBmLtiT^'r^'/-7hVi^x 

mm^^>mmm^^9rrmx'i)i>. 
[08 1 Wknri^T- h y ^'xssES^^E*^ 

50 [09 1 m^inT^T- ^ h y ^'j^sjasa^^iso 
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1 wmm 

2 TFT 

3 y-hmsi 

4 wmsmi 

6 mxm 

7 ay^i^ht-~/l' 

1 1 



1 2 



1 2 ^r'-h^ 

13 y-htmm 

14 ^NlfWB 

1 5 "f-^^ii^mm 

16 n* -Si® 

17 ^twa 
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20 ismm 

10 30 ifA^c^Wi/Xh 
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